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Non-technical summary Participants in and observers of print media markets have widely divergent beliefs about the effect of print media companion websites on print circulation. Optimists point to the convenient and cost-effective way of subscribing on the Internet, the reach of a different audience over the Internet (that might be turned into purchasers of the print version), and additional services which can be offered over the Internet such as searchable archives, permanently updated news, chat-rooms, bulletin boards, instant messaging and links to external content. Pessimists believe that companion websites induce channel competition on the print version since print media are information products for which the threat of cannibalization is believed to be particularly imminent. This paper econometrically tests for channel competition between newspapers and their companion websites using Granger non-causality tests and indeed finds statistically significant evidence for channel competition between print circulation and website visits for national newspapers, a result that is stable over the time period of consideration. While national newspapers appear to loose readers to their online companion, local newspapers increase their customer base due to the internet, at least in the period after I/2002.
Introduction
Industry observers have widely divergent believes about the effects of newspaper companion websites on their own print circulation. The universe of opinions ranges from statements like "Newspapers are cannibalizing themselves." (Frederick W.
Searby of J.P. Morgan in The New York Times)
1 to more moderate claims by Barsh et al. (2001, p. 91) who argue that companion websites are "a necessary step in the effort of a magazine to broaden and deepen its audience", an idea that is also advocated in a recent Wall Street Journal article (Matlick, 2005) .
Existing empirical studies have also produced a fairly wide array of results. Some authors, such as Deleersnyder et al. (2002) for British and Dutch newspapers and Gentzkow (2003) for the Washington Post, find little evidence of channel competition between companion websites and newspaper circulation. By contrast, Filistrucchi (2004) uses data for the five leading national Italian newspapers to show that there indeed are internet cannibalization effects, a result that is shared by Simon (2004) for US popular magazines. The paper by Pauwels and Dans (2001) suggests channel complementarity between internet companions and the print versions of Spanish newspapers. The authors do not, however, consider the possibility of reverse causality.
A major flaw of existing studies for the newspaper market is that they, with excep-1 Cited by Seelye (2005) . 1 tions of the now somewhat outdated -given the surge in internet penetration in recent years -contributions by Deleersnyder et al. (2002) and Pauwels and Dans (2001) , do not account for the different degrees to which companion websites are accessed by consumers. This appears to be important since a website that generates no traffic will hardly induce channel competition on the print version. This paper therefore uses website visits data for a total of 93 German newspapers observed quarterly between I/1998 and II/2005. It uses Ganger non-causality (GnC) tests to assess whether or not traffic on the companion website is a substitute or a complement to print circulation.
Newspapers may be more prone to channel competition than magazines, the other print medium of potential interest, since they tend to be read for information while reading magazines is mainly hedonic so that reading magazine articles from a computer screen may be less enjoyable than reading them sitting on the sofa or in the bath tub. Germany is chosen as the country of interest since particularly accurate data on circulation and website visits is available. The data contains information on consists on all eight national newspapers and 85 local newspapers (or 22 per cent of all local newspapers). The German newspaper market is the fifth largest in the world, behind (in that order) China, India, Japan, and the United States (World Association of Newspapers, 2005) .
The main result of this paper is that there is evidence for channel competition between companion websites and print circulation for national newspapers. The basic empirical model is a bivariate vector autoregression (VAR) for the log of circulation, c it and the log of visits to the companion website, v it , of magazine i in periods t = 1, 2, ..., T i . The VAR is a standard vehicle for GnC analysis, as it allows for shocks in both the real and the virtual markets to be correlated, and to have lagged effects within a particular market ("own-effects") as well as lagged "cross-effects" between markets.
Methodology
The magazine-specific model is formulated in terms of the approximate quarterly growth rates of circulation and website visits, ∆X it = (∆c it , ∆v it ) ,
where µ i = (µ ci , µ vi ) denotes a vector of drift parameters. Estimation in first differences is consistent with standard panel unit root tests and graphical analyzes of the variables under consideration. The subscripts c and v denote drift parameters for circulation and website visits respectively. They translate to linear time trends in a levels model. The pooled OLS model that I apply in order to estimate Equation (1) assumes that the drift parameters µ i all collapse into a single constant term while the alternative model I apply, the fixed effects model, allows for newspaper-specific drift terms. The error term it is assumed to be independently and identically distributed across i and t, with mean zero and a variance matrix Ω.
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The parameters of main interest for the GnC analysis are contained in the matrix
The Granger non-causality (GnC) hypotheses are: as follows:
H v : γ 12 = 0 is the hypothesis of Granger non-causality from website visits to circulation and 3 I apply covariance estimates that are robust to heteroscedasticity throughout. The assumption of it being independent across magazines is commonplace in panel data analysis.
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H c : γ 21 = 0 is the hypothesis of Granger non-causality from circulation to website visits.
The remaining terms in Equation (1) Table 1 presents the results of the GnC tests. The upper panel of Table 1 shows the results for all newspapers without differentiation between national and local ones.
Results
None of the cross-coefficients is statistically significantly different from zero. There is hence neither evidence for channel competition nor evidence for channel complementarity for the German newspaper market as a whole.
Insert Table 1 
Conclusion
Participants in and observers of print media markets have widely divergent beliefs about the effect of print media companion websites on print circulation. Optimists point to the convenient and cost-effective way of subscribing on the Internet, the reach of a different audience over the Internet (that might be turned into purchasers of the print version), and additional services which can be offered over the Internet such as searchable archives, permanently updated news, chat-rooms, bulletin boards, instant messaging and links to external content. Pessimists believe that companion websites induce channel competition on the print version since print media are information products for which the threat of cannibalization is believed to be particularly imminent (Shapiro and Varian, 1999) . This differential effect for national and local newspapers might be due to local newspapers using the internet to increase their coverage of national and international 11 news, thereby complementing their print version. At the same time readers of local newspapers may also click through to the websites of national newspapers for in-depth coverage of national and international news, thereby avoiding the need to purchase the corresponding newspaper print version. Readers of national newspapers may also be more interested in information as such and do to a lesser extent extract utility from purchasing a print version rather than to call up information on the internet. These are, however, hypotheses the present paper cannot test.
It still seems that there are different consumption patterns for national and local newspapers, an issue that could be worth discussing in future research. The asterisks "***", "**" and "*" denote significance at the one, five and ten per cent level, respectively. The Granger noncausality (GnC) tests refer to tests for causality running from website visits to advertising (H v ) and to tests for causality running from advertising to website visits (H a ). All specifications are statistically highly significant. Reading example for the pooled OLS estimation of the circulation equation for all newspapers: a one per cent increase in circulation in the previous time period leads to a 0.0038 per cent decrease in circulation in the present period (standard error 0.0334 per cent); a one per cent increase in website visits in the previous time period leads to a 0.0015 per cent increase in circulation in the present period (standard error 0.0020 per cent).
Appendix A: Data and definitions

Data
The econometric analysis combines two data sets: (i) data on website visits and (ii) data on magazine circulation as well as advertising pages. Both data sets are collected by the same institution, the "Information Association for the Determination of the Spread of Advertising Media" ("Informationsgemeinschaft zur Feststellung der Verbreitung von Werbeträgern e.V.", IVW) and can be downloaded free of charge from the Internet at http://www.ivwonline.de and http://medialine.focus.de. IVW ascertains, monitors and publishes circulation and magazine dissemination information as well as website visits. Magazines freely choose to join IVW to be able to provide potential advertisers with reliable figures on circulation and website visits. The IVW fees which need to be paid for the collection of circulation data range between 309 Euros (for magazines with a circulation of less than 5,000 copies in the last quarter of the respective earlier year) and 8,895 Euros (for magazines with a circulation of more than 5,000,000 copies). The fees which need to be paid for the collection of website visits data depend on the average number of website visits and range between 300 Euros and 1,200 Euros.
Definitions
Total circulation is measured as the residual between the number of newspaper copies produced and the number of newspapers returned to the publisher. A specific feature of the German magazine market is that publishers are obliged to pertaining unsold copies from distributors. There is a possibility of cheating on behalf of the publisher here, and cheating indeed has occurred in the German magazine market in the past (with severe reputation damages to the cheating magazines). IVW tries to ascertain the figures submitted by the publisher by drawing stratified random samples at newsstands and by extrapolating actual circulation based on this data. A "page visit" is defined as a successful and non-interrupted contact between an Internet browser and the magazine website from another URL. "Non-interrupted" means that, if a website is accessed once and the user continues to surf on the same website by clicking on different contents, this still is counted as a single access. There is, however, a measurement problem in our data, due to the fact that "unique users" cannot ultimately be circumscribed due to the strict German data secrecy law and since website providers do not ask users to identify themselves. Accessing the websites in our sample is free of charge, so unique users cannot be identified from payment information either. The information on website visits is gathered from so-called "log-files", i.e. the protocol of all accessed documents and user data submitted to the Internet server. Apart from the unique user issue, there also is a second measurement problem: more than one user can be attached to a single IP address, for example since dynamic IP addresses are used, which consequently means that many user visits might go unnoticed in our data. The use of "firewalls" creates the same type of measurement problem, since it translates several internal IP addresses into a single IP address, which means that website accesses by multiple users behind the same firewall are counted as one access. An IP address is an identifier for a computer or device on a network. Website visits are technically measured by analyzing "clickstreams". A clickstream is the continuum of one or more website visits. The IVW measurement method analyzes when a visit begins within a clickstream, thereby only considering website accesses from the outside. So-called "referer variables", which are transferred by the web browser to the server log file, are used here. The starting point for a new visit is if a user accesses the website from the outside. Even though I do have data on the number of "page impressions" -i.e. the access of an Internet site -as an alternative indicator of website visits I abstain from using it since it also measures the appearance of frames as a page impression which implies that a single website with, say, ten frames would be counted as ten Page Impressions.
